The effect of liquid pig manure fertilization, with or without the disinfectant VIT-TRA, on oribatid communities was investigated in a lowland meadow in Poland. The disinfectant was tested at 3 concentrations: 0.50% (fungicidal), 0.75% (bactericidal), and 3.00% (viricidal). Liquid pig manure without the disinfectant increased the green forage yield along with increasing doses of this fertilizer, while addition of disinfectants affected the yield in different ways. Low and medium doses of fertilizer (20 and 40 m 3 ·ha -1 ) with fungicide slightly decreased the yield, while the high dose (60 m 3 ·ha -1 ) usually increased it, as compared to the control. Low and medium doses of liquid pig manure, treated or not with disinfectants, decreased the abundance of oribatid mites. In contrast, the high dose increased their abundance, except for the plot with a high dose of viricide, where they were slightly less abundant than in the control. In the investigated meadow, Liebstadia humerata, Parachipteria bella and Scheloribates laevigatus were abundant, but reacted negatively to low and medium doses of liquid pig manure treated or not with disinfectants, and positively only to the high dose of fertilizer treated with fungicide and bactericide, as compared to the control plot.
INTRODUCTION
Meadows are an important source of fodder for cattle and other farm animals. To increase the green forage yield, liquid pig manure is often used. Its value for fertilization is intermediate between those of dung and mineral fertilizers. Liquid pig manure is rich in nitrogen (N) and potassium (K), but poor in phosphorus (P). It quickly and strongly stimulates plant growth. It also enriches the soil in organic matter and intensifies the microbial soil life (MoriMor et al. 2000 , Burs et al. 2004 . Liquid manure is cheap and lowers the cost of plant production, but in higher concentrations it can be dangerous for the soil and the environment. It contains pathogenic microorganisms, and therefore Kluczek (1999) suggested that it should be disinfected before using as a fertilizer.
The aim of this study was to investigate the effect of various doses of liquid pig manure and various concentrations of a disinfectant on the density and species structure of Oribatida in relation to green forage yield.
MATERIAL AND METHODS

Study area
The investigated permanent lowland meadow belongs to the Agricultural Experimental Station in Minikowo (University of Technology and Life Sciences in Bydgoszcz). This hay meadow is situated in the valley of Bydgoszcz Canal (Kanał Bydgoski), about 25 km from Bydgoszcz. It has been used as a meadow since the late 18 th century, but now is used rather extensively. The soil, with a peat layer (about 20 cm thick), is poor in macronutrients, and is classified as a peat-muck soil (Gapiński & Miatkowski 1998) . The climate of this area is affected both by continental climate from the East and by maritime climate from the West. The yearly mean temperature is 7.5°C, and precipitation is 491 mm (Żarski & DuDek 2000) . The vegetation is composed of herbs and grasses, dominated by reed canary-grass (Phalaris arundinacea L.) and redtop (Agrostis gigantea Roth). Locally dominant are red fescue (Festuca rubra L.), annual bluegrass (Poa annua L.), and rough bluegrass (Poa trivialis L.) (Gapiński & Miatkowski 1998) .
Experimental design
In the investigated meadow, 13 plots (3.5 m × 5.5 m each) were chosen, with 5.5-m buffer zones between them. Liquid pig manure was used in doses of 20 m 3 · ha -1 , i.e. 60 kg N · ha -1 (plots 1, 4, 7, 10), 40 m 3 · ha -1 , i.e. 120 kg N · ha -1 (plots 2, 5, 8, 11), and 60 m 3 · ha -1 , i.e. 180 kg N · ha -1 (plots 3, 6, 9, 12). Plots 4-6 were also treated with 0.50% VIT-TRA (a disinfectant, which then acted as a fungicide), plots 7-9 with 0.75% VIT-TRA (as a fungicide and bactericide), and plots 10-12 with 3.00% VIT-TRA (as a fungicide, bactericide, and viricide). Plot 0 was a control. The disinfectant VIT-TRA (produced by Laboratoires Ceetal, France), is composed of aqueous solutions of dimethyl ammonium chloride (100 g l -1 ), dioxy-12-ethane (32 g l -1 ), glutardialdehyde (40 g l -1 ), and formaldehyde (31.5 g l -1 ). Soil samples of 17 cm 2 in area and 9 cm deep were taken from each plot in the spring, summer, and autumn of 2006 in 10 replicates (1170 samples in total). The samples were next divided into the lower part of plants (3-0 cm) and two soil layers (0 -3 cm) and (3 -6 cm). Oribatid mites were extracted in high-gradient Tullgren funnels, preserved, and identified to species level, including the juvenile stages. In total, 7372 oribatid mites were investigated. We compared oribatid species with respect to abundance (A = number of individuals per m 2 ) and dominance index (D = % of the total number of oribatid mites), while oribatid communities with respect to abundance, species number (S) and Shannon index H' (oDuM 1971). In statistical calculations, we used the HSD Tukey test (one-way ANOVA, Statistica 6). Names of oribatid species follow weiGMann (2006).
RESULTS AND DISCUSSION
The liquid pig manure without VIT-TRA disinfectants increased the green forage yield along with increasing doses of this fertilizer. This is consistent with the findings of DoMek-chruścicka & seniczak (2005) and sokołowska & seniczak (2005), who observed effects of liquid cattle and pig manure on green forage yield, respectively. The low dose of liquid pig manure increased the yield by 18.3%, the medium dose by 19%, and the high dose by 32.7% in relation to the control plot (Table 1) . The low and medium doses of fertilizer treated with fungicide slightly decreased the yield, while the high dose increased it, as compared to the control plot. All doses of fertilizer treated with fungicide and bactericide increased the green forage yield, except for the plot with the low dose of fertilizer treated with bactericide, where the yield was slightly lower than in the control plot. Sokołowska & seniczak (2005) and DoMek-chruścicka & seniczak (2005) observed no distinct influence of VIT-TRA disinfectants on green forage yield on alternating grassland and arable soil, so the decrease in yield under some combinations of doses of fertilizer and this disinfectant on permanent meadow and peat-muck soil may be connected with the type of soil and needs more investigations. The fertilization caused generally a decrease in the dry matter content of the crop. Low and medium doses of liquid pig manure, treated or not with disinfectants, decreased the density of Oribatida, while the high dose increased it, except for the plot with the high dose treated with viricide, where density was slightly lower than in the control plot (Table 2) . This is consistent with Graczyk et al. (2009) , who investigated the influence of liquid cattle manure with or without disinfectants on oribatid mites.
High densities of oribatid mites were observed in the plot treated with the high dose of fertilizer and fungicide or bactericide. This is consistent with Miklaszewski (1982) , who observed increasing densities of mites under a high dose of N. However, nakaMura (1976) , BolGer & curry (1980) , Bielska (1986) and trojanowski & Baluk (1992) noted negative reactions of mites to this N dose.
In our study, Liebstadia humerata (Sellnick, 1928) , Parachipteria bella (Sellnick, 1928) and Scheloribates laevigatus (C. L. Koch, 1835) were abundant, but reacted negatively to low and medium doses of liquid pig manure treated or not with disinfectants (Table 2) . However, the high dose of fertilizer treated with the fungicide and bactericide, increased the density of several species [Liebstadia humerata, L. similis (Michael, 1888) , Parachipteria bella, Scheloribates laevigatus], but reduced the density of Galumna obvia (Berlese, 1913) yield, along with increasing doses of this fertilizer, while addition of disinfectant affects the yield in different ways. The low and medium doses of fertilizer with a low concentration of VIT-TRA (as a fungicide) slightly decreased the yield, while the high dose usually increased it, as compared to the control plot. 2. Low and medium doses of liquid pig manure treated or not with disinfectants decreased the density of oribatid mites, while the high dose increased it, except for the plot with the high fertilizer dose a high concentration of VIT-TRA (as a viricide), where density was slightly lower than in the control plot. 3. In the investigated meadow, Liebstadia humerata, Parachipteria bella, and Scheloribates laevigatus were abundant. They reacted negatively to low and medium doses of liquid pig manure treated or not with disinfectants, but positively to the high dose of fertilizer treated with low and medium concentrations of VIT-TRA (as a fungicide and bactericide), as compared to the control plot. Superscripts denote significant differences (P < 0.05) between: * control plot and plots 1-12; a plot 1 and plots 2-12;
